Two new steroid oligoglycosides, mycalosides J (1) and K (2) have been isolated from the polar extract of the Caribbean sponge Mycale laxissima. Their structures have been elucidated as 4β,15α,21-tetrahydroxy-24-methylcholesta-5,22-diene (2) by interpretation of spectral data. Mycaloside J (1) was structurally identified as a 4-nor derivative of the previously known mycaloside G. Mycaloside K (2) was shown to be an epimer at C-24 of the previously known mycaloside D.
Steroidal oligoglycosides have long been considered as typical secondary metabolites of terrestrial higher plants until these compounds were found in a group of marine invertebrates, namely in starfish [1] [2] [3] .
Later it was shown that some marine sponges also contain oligoglycosides, mainly of the triterpene type. For example, norlanostane sarasinosides have been isolation from Asteropus sp. [4] [5] [6] [7] and Melophlus isis [8] , erylosides and formosides from Erylus spp. [9] [10] [11] [12] , and ulososides from Ulosa sp [13] [14] [15] . Recently, we have reported the isolation of nine steroid oligoglycosides, mycalosides A-I, possessing unprecedented structural features in both the carbohydrate and aglycone moieties from the Caribbean sponge Mycale laxissima [16, 17] . Further separation of the glycoside fraction from M. laxissima has now led to the isolation of two new steroid oligoglycosides, mycalosides J (1) and K (2) . We report herein the isolation and structures of compounds 1 and 2, which differ from known mycalosides in their aglycone moieties.
Butanol-soluble compounds from the ethanolic extract of the sponge were separated by low-pressure reversed-phase column chromatography on Teflon Powder Polychrome-1, followed by Si gel flash The molecular formula of mycaloside J (1) was determined as C 50 H 82 O 22 by a pseudomolecular ion at m/z 1057.5190 [M+Na] + in the HRESIMS and by 13 C NMR analysis. A comparison of NMR spectra of the carbohydrate chain of 1 ( Table 1) with those of the previously known mycaloside A [16] showed their close similarity, suggesting these moieties to be identical to each other and composed of two Dgalactose, one D-glucose, and one D-arabinose residues. Actually, galactose, glucose, and arabinose were previously isolated from the hydrolysate of the initial glycoside sum of the same sponge and shown to be of the D-series by measurement of their optical rotations [16] . Initial examination of the 1-D proton and one-bond 1 H- 13 The interglycosidic linkage in the tetrasaccharide chain of 1 and its connectivity to the aglycone were determined by HMBC experiments (Experimental), which showed cross-peaks between H1-Glc and C-3 of the aglycone, H3-Glc and H1-Ara, H4-Glc and H1-Gal2, and H1-Gal1 and H2-Ara. These data were also confirmed by the NOESY spectrum (Table 1) and fragmentation in the ESIMS (scheme 1).
The general features of the 1 H and 13 C NMR spectra ( Table 2 ) of the aglycone part of 1 closely resembled those of mycaloside G, with the exception of proton and carbon signals belonging to the A and B rings [17] . The correlation observed in the COSY and HSQC spectra of the aglycone part of 1 indicated the presence of the following distinct spin systems: The general features of the 1 H and 13 C NMR spectra (Table 3 ) of the aglycone part of 2 closely resembled those of mycaloside D [17] , with the exception of some carbon signals belonging to the side chain. The main difference in the 13 C NMR spectrum of 2 was the appearance of the signal of C-28 at δ 17.4 instead of δ 18.1 in the spectrum of mycaloside D. This shift corresponded to data of Wright et al [18] concerning the differences in NMR spectra of 22(23)-unsaturated 24R-and 24S-methylsterols. On this basis, we assigned the configuration of C-24 in 2 as R.
Thus, the structure of mycaloside K After isolation of mycalosides J (1) and K (2), eleven glycosides belonging to this series were structurally elucidated. All these compounds have tetrasaccharide carbohydrate chains attached to C-3 of the polyhydroxylated aglycone, containing a hydroxymethyl group at C-20. They differ from each other by oxidation level of the aglycones and by the structures of side chains. It may be suggested that, in contrast with other sponge oligoglycosides, mycalosides are biosynthesized not from the lanostane precursor, but from free sterols of the sponge, differing from each other in side chain structures. These sterols were recently identified in Mycale laxissima [17] .
Experimental
General experimental procedures: Optical rotations were measured using a Perkin-Elmer 343 polarimeter. 1 H and 13 C NMR spectra were recorded on a Bruker DPX-500 spectrometer operating at 500 and 125.7 MHz, respectively, using TMS as an internal standard. HR ESI mass spectra were recorded on a Q-TOF-LC/MS Agilent 6510 mass spectrometer fitted with an electrospray ion source. Low-pressure liquid column chromatography was performed using Polychrome-1 (Teflon powder, Biolar, Latvia) and Si gel L (40/100 μm, Chemapol, Praha, Czech Republic). Preparative HPLC was carried out on a Beckman-Altex chromatograph, using Silasorb-ODS (10 μm, 9.6 x 200 mm) and YMC-Pack ODS-A (5 μm, 10 x 250 mm) columns with an RIDK-22 refractometer detector. [17] . Subfraction VII (90 mg) was further purified and separated by RP HPLC on a YMC-Pack ODS-A column with MeOH-H 2 O-CHCl 3 (67:33:3) and eluted repeatedly with MeOH-H 2 O-CHCl 3 (67:33:1) to yield mycaloside J (1) (4 mg). Subfraction V was repeatedly separated by HPLC on a YMC-Pack ODS-A column using MeOH-H 2 O-CHCl 3 (65:32:2) to give mycaloside K (2), 3 mg.
Mycaloside J (1)
Colorless amorphous solid.
[α] 25 D : -19.0 (c 0.33, MeOH). 1 H NMR: Tables 1 and 2 . 13 C NMR: Tables 1 and 2 . Selected HMBC correlation for the carbohydrate moiety (H/C) H1-Glc/C-3; H3-Glc/C1-Ara, H4-Glc/C1-Gal2, H1-Ara/C3-Glc, H2-Ara/C1-Gal1, H1-Gal1/C2-Ara, H1-Gal2/C4-Glc. 
Mycaloside K (2)
[α] D 20 : -40.8 (c 0.24, MeOH). 1 H NMR: Tables 1 and 3.  13 C NMR: Tables 1 and 3 . Selected HMBC correlation for the carbohydrate moiety (H/C): H1-6-OAcGlc/C-3, H3-6-OAcGlc/C1-Ara, H4-6-OAcGlc/Gal2, H1-Ara/C3-6-OAcGlc, H2-Ara/C1-Gal1, H1-Gal1/C2-Ara, H1-Gal2/C4-6-OAcGlc. 
